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Summary
This thesis addresses selected effects of changes in both intensity and colour of
il lumination on human vision. The first part is concerned with the use of
selected illumination to improve the visual capacities of visually impaired
subjects. The objectives of the first part, other than determining the influence of
illumination per se, were to assess the relationship between subjective and
objective measures of visual performance, and verify the relationship between
clinical measures and visual performance in real-life situations. On the basis of
the research results we conclude 1) that testing of lighting dependence of visual
functioning should be included into the standard visual assessment protocol, 2)
that using only subject ively determined l ight ing levels can result  in
insufficiently optimized conditions, 3) that optimal light levels for near and
distance vision may be different and task dependent and 4) that using the right
combination of measurements we can make quite reliable predictions about
visual performance in real life.
The second part deals with the mechanisms that underlie spatial interactions in
colour vision, with emphasis on their role in colour constancy. The findings can
be summarized as follows. Spatial interactions are mediated mainly by neural
mechanisms with spatially localized characteristics. The main contributors are
retinotopic adaptation and lateral inhibition. There are some indications that
long-range neural interactions exist for the short wavelength sensitive cone
system, but the contribution appears to be limited. This suggests that the
perceived colour is (mainly) determined on the basis of locally derived signals.
Regarding the cognitive contribution to colour constancy, we found that
estinration of surface reflection appears not to be dependent on a certain
viewing strategy. Observers are able to estimate illuminant colour, and we
propose they use the spatial averaged colour as a "working hypothesis" for
actual illuminant colour. The suggested averaging mechanism that is used for
estimating the illuminant colour also has local characteristics. The results are
discussed.
